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human insulin Figure 4 

LaC212spx3 Leader-MI5 
B(l-29) SDDAK A(l-21) 

ATCGAATTCCATTCAAGAATAGTTCAAACAAGAAGATTACAAACTATCAATTTCATACAC 
2 + + + + + + 60 

TAGCTTAAGGTAAGTTCTTATCAAGTTTGTTCTTCTAATGTTTGATAGTTAAAGTATGTG 

SNSIQE*FKQEDYKLSISYT- 

AATATAAACGACCAAAAGAATGAAGGCTGTTTTCTTGGTTTTGTCCTTGATCGGATTCTG 
61 + + + + + +- 120 

TTATATTTGCTGGTTTTCTTACTTCCGACAAAAGAACCAAAACAGGAACTAGCCTAAGAC 

I *TTKRMKAVFLVLS LIGFC- 

CTGGGCCCAACCAGTCACTGGCGATGAATCATCTGTTGAGATTCCGGAAGAGTCTCTGAT 

12 i + + + + ■ + + 180 

GACCCGGGTTGGTCAGTGACCGCTACTTAGTAGACAACTCTAAGGCCTTCTCAGAGACTA 

WAQPVTGDESSVEIPEESLI- 

CATCGCTGAAAACACCACTTTGGCTAACGTCGCCATGGCTAAGAGATTCGTTAACCAACA 

181 + + + + + + 240 

GTAGCGACTTTTGTGGTGAAACCGATTGCAGCGGTACCGATTCTCTAAGCAATTGGTTGT 

IAENTTLANVAMAKRFVNQH- 

CTTGTGCGGTTCTCACTTGGTTGAAGCTTTGTACTTGGTTTGTGGTGAAAGAGGTTTCTT 

241 + + +- + + + 300 

GAACACGCCAAGAGTGAACCAACTTCGAAACATGAACCAAACACCACTTTCTCCAAAGAA 

LCGSHLVEALYLVCGERG F 

CTACACTCCAAAGTCTGACGACGCTAAGGGTATCGTTGAACAATGTTGTACTTCTATC ' 

301 + + + + + 360 

GATGTGAGGTTTCAGACTGCTGCGATTCCCATAGCAACTTGTTACAACATGAAGATAGAC 

YTPKS DDAKG IVEQCCTS I C - 

TTCTTTGTACCAATTGGAAAACTACTGTAACTAGACGCAGCCCGCAGGCTCTAGA 

361 + + + + : — + 415 

AAGAAACATGGTTAACCTTTTGATGACATTGATCTGCGTCGGGCGTCCGAGATCT 

SLYQLENYCN*TQPAGSR 
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human insulin Figure 5 

HFalphal leader-MI5 
B(l-29) SDDAK A(l-21) 
Bl-Glu, B28-G1U 

ATCGAATTCCATTCAAGAATAGTTCAAACAAGAAGATTACAAACTATCAATTTCATACAC 

1 + + + + + + 60 

TAGCTTAAGGTAAGTTCTTATCAAGTTTGTTCTTCTAATGTTTGATAGTTAAAGTATGTG 

SNSIQE*FKQEDYKLSISYT - 

AATATAAACGATTAAAAGAATGAGATTTCCTTCAATTTTTACTGCAGTTTTATTCGCAGC 
61 + + + + + + 120 

TTATATTTGCTAATTTTCTTACTCTAAAGGAAGTTAAAAATGACGTCAAAATAAGCGTCG 
I *T I KR MR FPS I FTAVLFAA- 

ATCCTCCGCATTAGCTGCTCCAGTCAACACTACAACAGAAGATGAAACGGCACAAATTCC 
121 + + + + + + 180 

TAGGAGGCGTAATCGACGAGGTCAGTTGTGATGTTGTCTTCTACTTTGCCGTGTTTAAGG 

SSALAAPVNTTTEDETAQIP- 

GGCTGAAGCTGTCATCGGTTACTCAGATTTAGAAGGGGATTTCGATGTTGCTGTTTTGCC 

181 + + + + + + 240 

CCGACTTCGACAGTAGCCAATGAGTCTAAATCTTCCCCTAAAGCTACAACGACAAAACGG 

AEAVIGYSDLEGDFDVAVLP- 

ATTTTCCAACAGCACAAATAACGGGTTATTGTTTATAAATACTACTATTGCCAGCATTGC 
241 + + +- + + -h 300 

TAAAAGGTTGTCGTGTTTATTGCCCAATAACAAATATTTATGATGATAACGGTCGTAACG 

FSNSTNNGLLFINTTIASIA- 

TGCTAAAGAAGAAGGGGTATCTTTGGATAAGAGAGAAGTTAACCAACACTTGTGCGGTTC 

301 + + + + + + 360 

ACGATTTCTTCTTCCCCATAGAAACCTATTCTCTCTTCAATTGGTTGTGAACACGCCAAG 

AKEEGVSLDKREVNQHLCGS- 

TCACTTGGTTGAAGCTTTGTACTTGGTTTGTGGTGAAAGAGGTTTCTTCTACACTGAAAA 

361 + + + + + — + 420 

AGTGAACCAACTTCGAAACATGAACCAAACACCACTTTCTCCAAAGAAGATGTGACTTTT 

HLVEALYLVCGERGFFYTE.K- 

GTCTGACGACGCT7LAGGGTATCGTTGAACAATGTTGTACTTCTATCTGTTCTTTGTACCA 

421 + + + + + + 480 

CAGACTGCTGCGATTCCCATAGCAACTTGTTACAACATGAAGATAGACAAGAAACATGGT 

SDDAKGIVEQCCTSICSLYQ- 

ATTGGAAAACTACTGTAACTAGACGCAGCCCGCAGGCTCTAGA 

481 + + + + 523 

TAACCTTTTGATGACATTGATCTGCGTCGGGCGTCCGAGATCT 

LENYCN*TQPAGSR 
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human insulin Figure 6 

l,aC2 12 spx3 Leader-MI5 
3(1-29) SDDAK A(l-21) 
\21-Ala, B3-Asp 

ATCGAATTCCATTCAAGAATAGTTCAAACAAGAAGATTACAAACTATCAATTTCATACAC 

1 + + + + + + 60 

TAGCTTAAGGTAAGTTCTTATCAAGTTTGTTCTTCTAATGTTTGATAGTTAAAGTATGTG 

SNS IQE*FKQEDYKLS ISYT- 

AATATAAACGACCAAAAGAATGAAGGCTGTTTTCTTGGTTTTGTCCTTGATCGGATTCTG- 

61 + + + + + + 120 

TTATATTTGCTGGTTTTCTTACTTCCGACAAAAGAACCAAAACAGGAACTAGCCTAAGAC 

I *TTKRMKAVFLVLS IGFC- 

CTGGGCCCAACCAGTCACTGGCGATGAATCATCTGTTGAGATTCC;. AAGAGTCTCTGAT 

121 + + + + + + i: 

GACCCGGGTTGGTCAGTGACCGCTACTTAGTAGACAACTCTAAGGCCTTCTCAGAGACTA 

WAQPVTGDESSVEIPEESLI- 

CATCGCTGAAAACACCACTTTGGCTAACGTCGCCATGGCTAAGAGATTCGTTGACCAACA 

181 + + '+ + + + 240 

GTAGCGACTTTTGTGGTGAAACCGATTGCAGCGGTACCGATTCTCTAAGCAACTGGTTGT 

IAENTTLANVAMAKRFVDQH- 

CTTGTGCGGTTCTCACTTGGTTGAAGCTTTGTACTTGGTTTGTGGTGAAAGAGGTTTCTT 

241 + + + + + 300 

GAACACGCCAAGAGTGAACCAACTTCGAAACATGAACCAAACACCACTTTCTCCAAAGAA 

LCGSHLVEALYLVCGERGFF- 

CTACACTCCAAAGTCTGACGACGCTAAGGGTATCGTTGAACAATGTTGTACTTCTATCTG 

301 + + + + + + 360 

GATGTGAGGTTTCAGACTGCTGCGATTCCCATAGCAACTTGTTACAACATGAAGATAGAC 

YTP KS DDAKGIVEQCCTS IC- 

TTCTTTGTACCAATTGGAAAACTACTGTGCTTAGACGCAGCCCGCAGGCTCTAGA 

361 + + + + + — 415 

AAGAAACATGGTTAACCTTTTGATGACACGAATCTGCGTCGGGCGTCCGAGATCT 

SLYQLENYCA*TQPAGSR 
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human insulin Figure 7 

LaC212spx3 Leader-MI5 
B(l-29) SDDAK A(l-21) 
A21-Ala, B3-Thr 



ATCGAATTCCATTCAAGAATAGTTCAAACAAGAAGATTACAAACTATCAATTTCATACAC 

1 + + + + + 4- 60 

TAGCTTAAGGTAAGTTCTTATCAAGTTTGTTCTTCTAATGTTTGATAGTTAAAGTATGTG 

SNSIQE*FKQEDYKLSISYT- 

AATATAAACGACCAAAAGAATGAAGGCTGTTTTCTTGGTTTTGTCCTTGATCGGATTCTG 
61 + + + + + + 120 

TTATATTTGCTGGTTTTCTTACTTCCGACAAAAGAACCAAAACAGGAACTAGCCTAAGAC 

I*TTKRMKAVFLVLSLIGFC- 

CTGGGCCCAACCAGTCACTGGCGATGAATCATCTGTTGAGATTCCGGAAGAGTCTCTGAT 
121 + + + + + + iso 

GACCCGGGTTGGTCAGTGACCGCTACTTAGTAGACAACTCTAAGGCCTTCTCAGAGACTA 

WAQPVTGDESSVEIPEESLI- 

CATCGCTGAAAACACCACTTTGGCTAACGTCGCCATGGCTAAGAGATTCGTTACTCAACA 
181 + + -+ + + + 240 

GTAGCGACTTTTGTGGTGAAACCGATTGCAGCGGTACCGATTCTCTAAGCAATGAGTTGT 

IAENTTLANVAMAKRFVTQH- 

CTTGTGCGGTTCTCACTTGGTTGAAGCTTTGTACTTGGTTTGTGGTGAAAGAGGTTTCTT 
241 + + + + + + 300 

GAACACGCCAAGAGTGAACCAACTTCGAAACATGAACCAAACACCACTTTCTCCAAAGAA 

LCGSHLVEALYLVCGERG FF- 

CTACACTCCAAAGTCTGACGACGCTAAGGGTATCGTTGAACAATGTTGTACTTCTATCTG 
301 + + + + + + 360 

GATGTGAGGTTTCAGACTGCTGCGATTCCCATAGCAACTTGTTACAACATGAAGATAGAC 

YTPKSDDAKGIVEQCCTSIC- 

TTCTTTGTACCAATTGGAAAACTACTGTGCTTAGACGCAGCCCGCAGGCTCTAGA 
361 + + + + + ■ — 4i5 



AAGAAACATGGTTAACCTTTTGATGACACGAATCTGCGTCGGGCGTCCGAGATCT 
SLYQLENYCA*TQPAGSR 
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human insulin Figure 8 

LaC?12spx3 Leader-MI5 
B(l-29) SDDAK A(l-21) 
A21-Gly, B3-Asp 



ATCGAATTCCATTCAAGAATAGTTCAAACAAGAAGATTACAAACTATCAATTTCATACAC 

+ + + + + + ^ o 

TAGCTTAAGGTAAGTTCTTATCAAGTTTGTTCTTCTAATGTTTGATAGTTAAAGTATGTG 

SNSIQE*FKQEDYKLSISYT- 

AATATAAACGACCAAAAGAATGAAGGCTGTTTTCTTGGTTTTGTCCTTGATCGGATTCTG- 

TTATATTTGCTGGTTTTCTTACTTCCGACAAAAGAACCAAAACAGGAACTAGCCTAAGAC " 

I *TTKRMKAVFLVLS LIGFC- 

CTGGGCCCAACCAGTCACTGGCGATGAATCATCTGTTGAGATTCCGGAAGAGTCTCTGAT 

—— — ——— — — — — — — — ——— ——-}-— —— ——-.__-._|____«.___ — —- X8 ' 

GACCCGGGTTGGTCAGTGACCGCTACTTAGTAGACAACTCTAAGGCCTTCTCAGAGACTA 

WAQPVTGDESSVEIPEESLI- 

CATCGCTGAAAACACCACTTTGGCTAACGTCGCCATGGCTAAGAGATTCGTTGACCAACA 

>■ + + + h + 241 

GTAGCGACTTTTGTGGTGAAACCGATTGCAGCGGTACCGATTCTCTAAGCAACTGGTTGT 

IAENTTLANVAMAKRFVDQH- 

CTTGTGCGGTTCTCACTTGGTTGAAGCTTTGTACTTGGTTTGTGGTGAAAGAGGTTTCTT 

~ !• +-. H H 1 (. 3Q( 

GAACACGCCAAGAGTGAACCAACTTCGAAACATGAACCAAACACCACTTTCTCCAAAGAA 

LCGSHLVEALYLVCGERGFF- 

CTACACTCCAAAGTCTGACGACGCTAAGGGTATCGTTGAACAATGTTGTACTTCTATCTG 
+ + + + h + 

GATGTGAGGTTTCAGACTGCTGCGATTCCCATAGCAACTTGTTACAACATGAAGATAGAC 

YTPKSDDAKGIVEQCCTSI C- 

TTCTTTGTACCAATTGGAAAACTACTGTGGTTAGACGCAGCCCGCAGGCTCTAGA 

+ + . + + + 415 

AAGAAACATGGTTAACCTTTTGATGACACCAATCTGCGTCGGGCGTCCGAGATCT 
SLYQLENYCG*TQPAGSR 
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human insulin Figure 9 

LaC212spx3 Leader-MI5 
B(l-29) SDDAK A(l-21) 
A21-Gly , B3-Thr 

ATCGAATTCCATTCAAGAATAGTTCAAACAAGAAGATTACAAACTATCAATTTCATACAC 

1 + + + + + + 60 

TAGCTTAAGGTAAGTTCTTATCAAGTTTGTTCTTCTAATGTTTGATAGTTAAAGTATGTG 

SNS I Q E * FKQEDYKLS I SYT- 

AATATAAACGACCAAAAGAATGAAGGCTGTTTTCTTGGTTTTGTCCTTGATCGGATTCTG- 
61 + + + + + + 12 0 

TTATATTTGCTGGTTTTCTTACTTCCGACAAAAGAACCAAAACAGGAACTAGCCTAAGAC 

I*TTKRMKAVFLVLSLIGFC- 

CTGGGCCCAACCAGTCACTGGCGATGAATCATCTGTTGAGATTCCGGAAGAGTCTCTGAT 
121 + + + + + + 180 

GACCCGGGTTGGTCAGTGACCGCTACTTAGTAGACAACTCTAAGGCCTTCTCAGAGACTA 

WAQPVTGDESSVEIPEESLI- 

CATCGCTGAAAACACCACTTTGGCTAACGTCGCCATGGCTAAGAGATTCGTTACTCAACA 
181 + + -+ + + + 240 

GTAGCGACTTTTGTGGTGAAACCGATTGCAGCGGTACCGATTCTCTAAGCAATGAGTTGT 

IAENTTLANVAMAKRFVTQH- 

CTTGTGCGGTTCTCACTTGGTTGAAGCTTTGTACTTGGTTTGTGGTGAAAGAGGTTTCTT 
241 + +- + + + + 300 

GAACACGCCAAGAGTGAACCAACTTCGAAACATGAACCAAACACCACTTTCTCCAAAGAA 

LCGSHLVEALYLVCGERGFF- 

CTACACTCCAAAGTCTGACGACGCTAAGGGTATCGTTGAACAATGTTGTACTTCTATCTG 

301 + + + + + + 360 

GATGTGAGGTTTCAGACTGCTGCGATTCCCATAGCAACTTGTTACAACATGAAGATAGAC 

YTPKSDDAKGIVEQCCTSIC- 

TTCTTTGTACCAATTGGAAAACTACTGTGGTTAGACGCAGCCCGCAGGCTCTAGA 
361 + + + + + — 415 

AAGAAACATGGTTAACCTTTTGATGACACCAATCTGCGTCGGGCGTCCGAGATCT 
SLYQLENYCG*TQPAGSR 
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human insulin Figure 10 

MFalphal leader-MI5 
B(l-29) SDDAK A(l-21) 



ATCGAATTCCATTCAAGAATAGTTCAAACAAGAAGATTACAAACTATCAATTTCATACAC 

1 + + + + + + 60 

TAGCTTAAGGTAAGTTCTTATCAAGTTTGTTCTTCTAATGTTTGATAGTTAAAGTATGTG 

SNSIQE*FKQEDYKLSISYT- 

AATATAAACGATTAAAAGAATGAGATTTCCTTCAATTTTTACTGCAGTTTTATTCGCAGC 

61 + + + + + +■ 120 

TTATATTTGCTAATTTTCTTACTCTAAAGGAAGTTAAAAATGACGTCAAAATAAGCGTCG 

I*TIKRMRFPS.IFTAVLFAA- 

ATCCTCCGCATTAGCTGCTCCAGTCAACACTACAACAGAAGATGAAACGGCACAAATTCC 

121 + + + + + + 180 

TAGGAGGCGTAATCGACGAGGTCAGTTGTGATGTTGTCTTCTACTTTGCCGTGTTTAAGG 

SSALAAPVNTTTEDETAQIP- 

GGCTGAAGCTGTCATCGGTTACTCAGATTTAGAAGGGGATTTCGATGTTGCTGTTTTGCC 

181 + + + + + + 240 

CCGACTTCGACAGTAGCCAATGAGTCTAAATCTTCCCCTAAAGCTACAACGACAAAACGG 

AEAVIGYS DLEGDFDVAVLP- 

ATTTTCCAACAGCACAAATAACGGGTTATTGTTTATAAATACTACTATTGCCAGCATTGC 

241 + + +- + + + 300 

TAAAAGGTTGTCGTGTTTATTGCCCAATAACAAATATTTATGATGATAACGGTCGTAACG 

FSNSTNNGLLFINTTIAS I A - 

TGCTAAAGAAGAAGGGGTATCTTTGGATAAGAGATTCGTTAACCAACACTTGTGCGGTTC 

301 + + + + + + 360 

ACGATTTCTTCTTCCCCATAGAAACCTATTCTCTAAGCAATTGGTTGTGAACACGCCAAG 

AKEEGVS LDKRFVNQH LCGS - 

TCACTTGGTTGAAGCTTTGTACTTGGTTTGTGGTGAAAGAGGTTTCTTCTACACTCCAAA 

361 + + + + + + 420 

AGTGAACCAACTTCGAAACATGAACCAAACACCACTTTCTCCAAAGAAGATGTGAGGTTT 

HLVEALYLVCGERGFFYTPK- 

GTCTGACGACGCTAAGGGTATCGTTGAACAATGTTGTACTTCTATCTGTTCTTTGTACCA 

421 + + + + + + 480 

CAGACTGCTGCGATTCCCATAGCAACTTGTTACAACATGAAGATAGACAAGAAACATGGT 

SDDAKGIVEQCCTSICSLYQ- 

ATTGGAAAACTACTGTAACTAGACGCAGCCCGCAGGCTCTAGA 

481 + + + + 523 

TAACCTTTTGATGACATTGATCTGCGTCGGGCGTCCGAGATCT 

LEN YCN*TQPAGSR 
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human insulin Figure 11 

LaC212spx3 Leader - insulin 
B(l-29) EKR A(l-21) 
A21-Gly 



ATCGAATTCCATTCAAGAATAGTTCAAACAAGAAGATTACAAACTATCAATTTCATACAC 

1 + + -r + + + 60 

TAGCTTAAGGTAAGTTCTTATCAAGTTTGTTCTTCTAATGTTTGATAGTTAAAGTATGTG 

SNSIQE^FKQEDYKLSISYT- 

AATATAAACGACCAAAAGAATGAAGGCTGTTTTCTTGGTTTTGTCCTTGATCGGATTCTG 

61 4- + + + + + 120 

TTATATTTGCTGGTTTTCTTACTTCCGACAAAAGAACCAAAACAGGAACTAGCCTAAGAC 

I *TTKRMKAVFLVLSLIGFC- 

CTGGGCCCAACCAGTCACTGGCGATGAATCATCTGTTGAGATTCCGGAAGAGTCTCTGAT 

121 + + + + + + 180 

GACCCGGGTTGGTCAGTGACCGCTACTTAGTAGACAACTCTAAGGCCTTCTCAGAGACTA 

WAQPVTGDESSVEIPEESLI- 
CATCGCTGAAAACACCACTTTGGCTAACGTCGCCATGGCTAAGAGATTCGTTAACCAACA 
GTAGCGACTTTTGTGGTGAAACCGATTGCAGCGGTACCGATTCTCTAAGCAATTGGTTGT 

IAENTTLANVAMAKRFVNQH- 

CTTGTGCGGTTCTCACTTGGTTGAAGCTTTGTACTTGGTTTGTGGTGAAAGAGGTTTCTT 

241 + 4- + + + + 300 

GAACACGCCAAGAGTGAACCAACTTCGAAACATGAACCAAACACCACTTTCTCCAAAGAA 

LCGSHLVEALYLVCGERG FF- 

CTACACTCCTAAGGAAAAGAGAGGTATCGTTGAACAATGTTGTACTTCTATCTGTTCTTT 

301 + + + + + + 360 

GATGTGAGGATTCCTTTTCTCTCCATAGCAACTTGTTACAACATGAAGATAGACAAGAAA 

YTPKEKRGIVEQCCTSICSL- 

GTACCAATTGGAAAACTACTGTGGTTAGACGCAGCCCGCAGGCTCTAGA 

361 + + + + 409 

CATGGTTAACCTTTTGATGACACCAATCTGCGTCGGGCGTCCGAGATCT 

YQLENYCG*TQPAGSR 
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human insulin Figure 12 

MFalpha leader (ncoi site) - insulin 
B(l-30) R A(l-21) 



GAATTCCATTCAAGAATAGTTCAAACAAGAAGATTACAAACTATCAATTTCATACACAAT 

1 + + + + + + 60 

CTTAAGGTAAGTTCTTATCAAGTTTGTTCTTCTAATGTTTGATAGTTAAAGTATGTGTTA 

NSIQ E*FKQEDYKLSISYTI — 

ATAAACGATTAAAAGAATGAGATTTCCTTCAATTTTTACTGCAGTTTTATTCGCAGCATC 
61 + + + + + +- 120 

TATTTGCTAATTTTCTTACTCTAAAGGAAGTTAAAAATGACGTCAAAATAAGCGTCGTAG 

* T I KRMRFPS I FTAVLFAAS - 

CTCCGCATTAGCTGCTCCAGTCAACACTACAACAGAAGATGAAACGGCACAAATTCCGGC 

121 + + + + + + 180 

GAGGCGTAATCGACGAGGTCAGTTGTGATGTTGTCTTCTACTTTGCCGTGTTTAAGGCCG 

SALAAPVNTTTEDETAQIPA- 

TGAAGCTGTCATCGGTTACTCAGATTTAGAAGGGGATTTCGATGTTGCTGTTTTGCCATT 

181 + + + + + + 240 

ACTTCGACAGTAGCCAATGAGTCTAAATCTTCCCCTAAAGCTACAACGACAAAACGGTAA 

EAVIGYS DLEGDFDVAVLPF- 

TTCCAACAGCACAAATAACGGGTTATTGTTTATAAATACTACTATTGCCAGCATTGCTGC 

241 + + + + + + 300 

AAGGTTGTCGTGTTTATTGCGCAATAACAAATATTTATGATGATAACGGTCGTAACGACG 

SNSTNNGLLFINTTIASI AA- 

TAAAGAAGAAGGGGTATcCATGGCTAAGAGATTCGTTAACCAACACT " jTGCGGTTCCCA 

301 + + + + -+ + 360 

ATTTCTTCTTCCCCATAgGTACCGATTCTCTAAGCAATTGGTTGTGAACACGCCAAGGGT 

KEEGVSMAKRFVNQHLCGSH- 

CTTGGTTGAAGCTTTGTACTTGGTTTGTGGTGAAAGAGGTTTCTTCTACACTCCAAAGAC 

361 + + + + + + 420 

GAACCAACTTCGAAACATGAACCAAACACCACTTTCTCCAAAGAAGATGTGAGGTTTCTG 

LVEALYLVCGERGFFYTPKT- 

TAGAGGTATCGTTGAACAATGTTGTACTTCTATCTGTTCTTTGTACCAATTGGAAAACTA 

421 + + + + + + 480 

ATCTCCATAGCAACTTGTTACAACATGAAGATAGACAAGAAACATGGTTAACCTTTTGAT 

RGIVEQCCTS ICSLYQLENY- 

CTGCAACTAGACGCAGCCCGCAGGCTCTAGA 

481 + + — > +- 511 

GACGTTGATCTGCGTCGGGCGTCCGAGATCT 

CN*TQPAGSR 
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human insulin Figure 13 

MFaipha leader (ncoi site) - MIS 
B(l-29) SDDAK A(l-21) 

ATCGAATTCCATTCAAGAATAGTTCAAACAAGAAGATTACAAACTATCAATTTCATACAC 

1 + + + + + — + 60 

TAGCTTAAGGTAAGTTCTTATCAAGTTTGTTCTTCTAATGTTTGATAGTTAAAGTATGTG 

SNSIQE*FKQEDYKLSISYT- 

AATATAAACGATTAAAAGAATGAGATTTCCTTCAATTTTTACTGCAGTTTTATTCGCAGC 
61 + + + + + +" 120 

TTATATTTGCTAATTTTCTTACTCTAAAGGAAGTTAAAAATGACGTCAAAATAAGCGTCG 

I *TIKRMRFPS IFTAVLFAA- 

ATCCTCCGCATTAGCTGCTCCAGTCAACACTACAACAGAAGATGAAACGGCACAAATTCC 

121 + + + + + + 180 

TAGGAGGCGTAATCGACGAGGTCAGTTGTGATGTTGTCTTCTACTTTGCCGTGTTTAAGG 

SSALAAPVNTTTE DETAQI P - 

GGCTGAAGCTGTCATCGGTTACTCAGATTTAGAAGGGGATTTCGATGTTGCTGTTTTGCC 
181 + + + + + + 240 

CCGACTTCGACAGTAGCCAATGAGTCTAAATCTTCCCCTAAAGCTACAACGACAAAACGG 
AEAVIGYSDLEGDFDVAVLP- 

i 

ATTTTCCAACAGCACAAATAACGGGTTATTGTTTATAAATACTACTATTGCCAGCATTGC 

241 + + +- + h -r 300 

TAAAAGGTTGTCGTGTTTATTGCCCAATAACAAATATTTATGATGATAACGGTCGTAACG 

FSNSTNNGLLFINTTIAS I A - 

TGCTAAAGAAGAAGGGGTATcCATGGCTaagagaTTCGTTAACCAACACTTGTGCGGTTC 

301 + + + + + + 360 

ACGATTTCTTCTTCCCCATAgGTACCGAttctCtAAGCAATTGGTTGTGAACACGCCAAG 

AKEEGVSMAKRFVNQHLCGS- 

CCACTTGGTTGAAGCTTTGTACTTGGTTTGCGGTGAAAGAGGTTTCTTCTACACTCCTAA 

361 + -+ + + + + 420 

GGTGAACCAACTTCGAAACATGAACCAAACGCCACTTTCTCCAAAGAAGATGTGAGGATT 

HLVEALYLVCGERGFFYTPK- 

GtctgacgatgctaagGGTATTGTCGAGCAATGCTGTACCTCCATCTGCTCCTTGTACCA 

421 + + + + + + 480 

CagactgctacgattcCCATAACAGCTCGTTACGACATGGAGGTAGACGAGGAACATGGT 

SDDAKGIVEQCCTS ICSLYQ- 

ATTGGAAAACTACTGCAACTAGACGCAGCCCGCAGGCTCTAGA 

481 + + + + 523 

TAACCTTTTGATGACGTTGATCTGCGTCGGGCGTCCGAGATCT 

LENYCN*TQPAGSR 
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human insulin Figure 14 

MFalpha leader (ncoi site) - insulin 
B(l-30) R A(l-21) 
N-terminal extension EEAEAEA 

GAATTCCATTCAAGAATAGTTCAAACAAGAAGATTACAAACTATCAATTTCATACACAAT 
! + + + + + + 6Q 

CTTAAGGTAAGTTCTTATCAAGTTTGTTCTTCTAATGTTTGATAGTTAAAGTATGTGTTA 

NSIQE*FKQEDYKLSISYTI- 

ATAAACGATTAAAAGAATGAGATTTCCTTCAATTTTTACTGCAGTTTTATTCGCAGCATC 
61 + + + + + + . 120 

TATTTGCTAATTTTCTTACTCTAAAGGAAGTTAAAAATGACGTCAAAATAAGCGTCGTAG 

*TIKRMRFPSIFTAVLFAAS- 

CTCCGCATTAGCTGCTCCAGTCAACACTACAACAGAAGATGAAACGGCACAAATTCCGGC 
121 + + + + + + 180 

GAGGCGTAATCGACGAGGTCAGTTGTGATGTTGTCTTCTACTTTGCCGTGTTTAAGGCCG 

SALAAPVNTTTEDETAQIPA- 

TGAAGCTGTCATCGGTTACTCAGATTTAGAAGGGGATTTCGATGTTGCTGTTTTGCCATT 
181 + + + + + + 240 

ACTTCGACAGTAGCCAATGAGTCTAAATCTTCCCCTAAAGCTACAACGACAAAACGGTAA 

EAVIGYS DLEGDFDVAVLPF- 

TTCCAACAGCACAAATAACGGGTTATTGTTTATAAATACTACTATTGCCAGCATTGCTGC 
241 + + + + + h 300 

AAGGTTGTCGTGTTTATTGCGCAATAACAAATATTTATGATGATAACGGTCGTAACGACG 

SNSTNNGLLFINTTIAS I A A - 

TAAAGAAGAAGGGGTATcCATGGCTAAGAGAGAAGAAGCTGAAGCTGAAGCTAGATTCGT 
301 + + + + + + 360 

ATTTCTTCTTCCCCATAgGTACCGATTCTCTCTTCTTCGACTTCGACTTCGATCTAAGCA 

KEEGVSMAKREEAEAEARFV- 

TAACCAACACTTGTGCGGTTCCCACTTGGTTGAAGCTTTGTACTTGGTTTGTGGTGAAAG 

361 + h h + + K 420 

ATTGGTTGTGAACACGCCAAGGGTGAACCAACTTCGAAACATGAACCAAACACCACTTTC 

NQHLCGSHLVEALYLVCGER- 

AGGTTTCTTCTACACTCCAAAGACTAGAGGTATCGTTGAACAATGTTGTACTTCTATCTG 
421 + + + + + + 480 

TCCAAAGAAGATGTGAGGTTTCTGATCTCCATAGCAACTTGTTACAACATGAAGATAGAC 

GFFYTPKTRGIVEQCCTSIC- 

TTCTTTGTACCAATTGGAAAACTACTGCAACTAGACGCAGCCCGCAGGCTCTAGA 
481 + + + + + 535 

AAGAAACATGGTTAACCTTTTGATGACGTTGATCTGCGTCGGGCGTCCGAGATCT 
SLYQLENYCN*TQPAGSR 
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Figure 15 

human insulin , c^ ;^- ia ^ - MI 5 

MFalphal leader (ncoi site) 
B(l-30) R A(l-21) , E 
N-terminal extension EEAEAEAE 

60 




CT 



TAAGGTAAGTTCTTATCAAGTTTGT' 




120 



CTCCG CA TT AG CT G CT CCAG T CAACAC T ACAAC^^ 
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